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Abdomen, static volume-pressure char- 
acteristics, 544 
Abdominal muscles, ventilatory mechanics, 
during exercise, 159 
Abdominal wall, mechanoelectric motion 
transducer, 430 
Acclimatization: see specific condition 
Acetazolamide 
arterial blood gases, 17 
carbonic anhydrase inhibition, 17 
CSF bicarbonate, 17 
CSF lactate, 17 
Acid-base states 
blood gas temperature coefficients, 225 
head-perfusion study, rat, 407 
quantitative displacement in respiratory 
acidosis, 288 
Acid loading, fetal and newborn sheep, 135 
Acidosis, metabolic 
fetal and neonatal sheep, 135 
pulmonary vasoconstriction, 491 
Acidosis, respiratory 
acid-base equilibrium, 268 
myocardial potassium, 498 
pulmonary vascular effects, bovine, 355 
pulmonary vasoconstriction, 491 
renal compensation, 288 
ventilation, at altitude, 607 
Action potentials: see Potentials 
Activity rhythms: see Rhythms 
Adrenergic receptor stimulation, pulmo- 
nary vascular effects, bovine, 355 
Aerobic capacity 
altitude, 685, 792 
maximum, and running performance, at 
altitude, 685 
3-methoxy-4-hydroxymandelic acid, 619 
physical exercise, 619 
Age 
airways conductance, 310 
alveolar collapse, 49 
Aging 
chest compliance, 741 
cold resistance after X-irradiation, 768 
functional residual capacity, 49 
lung volume, artificial microhole study, 
83 
maximum oxygen intake, 700 
respiratory pattern, 49 
sperm production, goat, 369 
tidal volume, 49 
ventilation uniformity, 49 
Air, end-tidal, water vapor pressure of, 229 
Air lock, for feeding, in small environ- 
mental chamber, 834 
Airway 
obstruction, effects on airway conduct- 
ance in working men, 310 
pressure, regulation, in respiratory gas 
sampling, 113 
resistance: see Resistance 
Airway conductance 
age, 310 
body height, 310 


body surface area, 310 
bronchitis, 310 
effects of airway obstruction, 310 
FEV, 310 
in working men, 310 
smoking, 310 
volume standardization, 310 
Airway morphology, 373, 384 
airways resistance and, 384 
bronchial anatomy, 373, 384 
bronchial tree, 373, 384 
functional consequences, 384 
gas diffusion, 384 
gas flow, 373, 384 
gas, inspired, 384 
respiratory dead space, 384 
Albumin 
131]-Jabeled, cerebral blood volume stud- 
ies, 79 
serum, during heat exposure, 302 
Alkalosis, metabolic 
cerebral blood flow, 60 
cerebral carbohydrate metabolism, 66 
Alkalosis, respiratory 
cerebral blood flow, 60 
cerebral carbohydrate metabolism, 66 
ventilation, at altitude, 607 
Allometric equation, energy metabolism, 11 
Alpaca, erythrokinetics, 93 
Altitude 
aerobic capacity, 685, 792 
blood volume, 203 
carbon dioxide, effects on ventilation, 
607 
heart rate, 792 
hematology, 203 
myeloid /erythroid ratio, 203 
oxygen intake, maximal, 792 
oxygen transport, 203 
reticulocytes, 203 
running performance, 685 
ventilation, 607, 685, 792 
work capacity, natives, 792 
Altitude acclimatization, adaptation 
arterial saturation, 93 
blood volume, 93 
bone marrow histology, 93 
CSF bicarbonate, 17 
erythrokinetics, 93 
erythropoietin secretion, 93 
exercise, 792 
iron metabolism, 93 
red blood cell life span, 93 
work capacity, 792 
Altitude tolerance 
fatigue, 733 
reversible physiologic disability as a 
criterion, 733 
tests, 733 
work, 733 
Alveolar-arterial oxygen 
Oxygen 
Alveolar-dilution ratio, inspired gas dis- 
tribution, 129 
Alveolar wall microhole studies 
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gradient: see 


aging, 83 
atelectasis, 83 
emphysema, 83 
lung elasticity, 83 
lung regeneration, 83 
lung surface tension, 83 
lung volume effects, 83 
Alveoli 
bubble-stability study of lung alveolar 
surfactant, 510 
collapse, in aging, 49 
gases: see Gas, or the spceific gas 
pressure, mean, on inhomogeneous lung, 
761 
ventilation: see Ventilation 
Amplifier, transistorized, high-current, 
long-pulse, for massive stimulation of 
skeletal muscle, 503 
Analog computer: see Computer 
Analog recorder, for heart rate, 585 
Angiocardiography, serial biplane, of 
cardiac mechanical parameters, 254 
Angiography, video: see Videoangiography 
Animals 
high-altitude-adapted, 
93 
maintenance, under pressure, 834 
Anoxia, and metabolic depression, in diving 
turtle, 503 
Antipyrine-"'I, coronary flow measure- 
ment, 446 
Aorta 
blood pressure and velocity, as function 
of time and position, 563 
diameter, catheter-tip gauge for, 259 
Aortic nerve activity, quantatitive analysis, 
41 


erythrokinetics, 


Argon, and hypoxia tolerance, 778 
Arterial blood gases: see Gas 
Arterial occluder, renal, 838 
Arterial pressure, systemic 
hypoxia, 755 
magnesium chloride, 755 
Arterial tree 
phase velocity, 73 
regional pulse-wave velocity, 73 
wave-front velocity, 73 
Arterial saturation, in high-altitude-adapted 
animals, 93 
Asphyxia, oxygen stores in, 809 
Astronauts, catacholamine metabolism, 146 
Atelectasis, and lung volume, alveolar 
microhole study, 83 
Atmosphere, artificial, chick embryogenesis 
in, 330 
Atria: see Heart atria 
Autoradiography, whole-body, of urea- 
MC distribution in pregnancy, 828 


Basipe for free-ranging primates, 252 

Bailey bottle, modification, 412 

Balloon technique, for myocardial blood 
flow determination, 840 

Baroceptor, carotid sinus: see Carotid sinus 
baroceptor 


846 


Bats, erythrocyte flux, photocell-computer 
detection, 728 
Bicarbonate, cerebrospinal fluid 
acetazolamide effects, 17 
hypoxia effects, 17 
Biological support, for isolated lung prepa- 
ration, 600 
Biopsy drill permitting rapid freezing, 832 
Blast injury, mechanoelectric motion trans- 
ducer, 430 
Blood: see also specific anatomical location 
acid-base status, effect on temperature 
coefficients for and Po», 225 
constituents, variations during heat ex- 
posure, 302 
gases: see Gas, or the specific gas 
sampling, alveolar-arterial gradients for 
oxygen, 324 
stored, oxygen consumption, 324 
Blood flow 
arterial occluder, 838 
catheter-tip gauge, 259 
regional, hepatic-splanchnic metabolism, 
475 
salivary duct pressure, 653 
splanchnic, in exercise and heat stress, 
475 
thermistor velocity probe, linear, 236 
venous, phasic variations, plethysmo- 
graphic measurement, 124 
Blood pressure 
exercise after training, 518 
heat stress, 475 
tape-recorded, 115 
warm environment, pig, 33 
Blood vessels 
critical closure, 625 
diameter, catheter-tip gauge, 259 
Blood volume 
altitude, 93, 203 
exercise, 622 
Body composition, during exercise, 622 
Body height, affect on airways conduct- 
ance, 310 
Body size, during spontaneous muscular 
activity, 11 
Body surface area, affect on airways con- 
ductance, 310 
Body weight 
and cold resistance after X-irradiation, 
768 
evaporative loss, during heat exposure, 
320 
exercise, 485 
in cold, 282 
Bohr effect, in cerebral carbohydrate 
metabolism, 66 
Bone marrow 
high-altitude-adapted animals, 93 
oxygen consumption, 751 
response to oxygen partial pressure, 751 
Bovines, pulmonary vasculature, hypoxic 
adrenergic effects, 355 
Bradycardia 
cooled man, 177 
diving, in man, 773 
hyperbaric helium atmospheres, 678 
Brain 
blood flow, 407 
carbon dioxide, head-perfusion study, 
407 


glucose phosphate-“C dephosphoryla- 
tion, 817 
metabolism, head-perfusion technique 
for study of, 407 
T-1824, distribution, 
study, 407 
Brain stem activity, rabbit 
pyrogens, effects, 645 
single-unit, 645 
temperature effects, 645 
Breath-hold diving, exercise: see Diving, 
and Exercise 
Breathing mechanics 
abdominal muscles, 159, 544 
chest compliance, 741 
chest wall, 159 
diaphragm activity, 741 
inhomogeneous lung, 761 
lung tissue resistance, 296 
pulmonary hysteresis, 296 
rib cage, 159, 544 
static volume-pressure characteristics of 
rib cage and abdomen, 544 
volume-pressure curves, in vivo and in 
vitro, comparison, 348 
Breathing patterns 
chest wall mechanics, 159 
during exercise, 159 
Breathing rate 
hypoxia tolerance and, 778 
inert gases, 778 
Bronchial anatomy, 373, 384 
Bronchial artery collaterals, and pulmo- 
nary wedge pressure, calf, 640 
Bronchial tree 
branching patters, 373 
morphology, 373, 384 
Bronchitis 
airways conductance during, 310 
and-tidal air, water vapor pressure of, 
229 
total chest compliance, 741 
Bubble-stability, alveolar, in study of lung 
alveolar surfactant, 510 
Bunsen solubility coefficient, 468 


head-perfusion 


Cat, pulmonary wedge pressure, lability 
of, 640 
Calorimetry 
human limb, 277 
metabolic depression, diving turtle, 503 
oxygen depletion, diving turtle, 503 
Cannula, intravascular 
capping and stabilizing, 577 
elevated skull platform for, 577 
Cannulation, internal jugular, in measure- 
ment of cardiac output, 434 
Capillaries, erythrocyte detection, photo- 
cell-computer technique, 728 
Carbohydrate metabolism, cerebral, in 
alkalosis, 66 
Carbon dioxide 
determination, gas-transferring device 
for Haldane apparatus, 455 
inhaled, Servo control, 414 
pressure, alveolar and arterial, lung 
model, mathematical analysis, 549 
rebreathing method, and Fick method, 
comparisons for determining cardiac 
output, 424 
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uptake, brain, head-perfusion study, 407 
ventilatory acclimatization to altitude, 
607 
Carbon dioxide production 
breath-hold diving, 190, 773 
breath-hold exercise in air and water, 
773 
Carbon dioxide stores 
asphyxia, 809 
ventilation and, 80S 
Carbon dioxide tension 
acid-base status, 225 
breath-hold diving, 182 
direct Fick method, 424 
rebreathing method, 424 
temperature coefficients, 225 
Carbon dioxide tension, alveolar 
breath-hold diving, 190 
breath-hold exercise in air and water, 773 
change with mechanical dead space, 556 
during artificial ventilation, 556 
Carbon monoxide diffusion, 468, 692 
Carbon monoxide solubility 
blood, 468 
hemoglobin, 468 
placental tissue, 468 
pulmonary tissue, 468 
Carbon, radioactive : see also specific labeled 
substance 
intrarenal distribution of diffusable sub- 
stances, 106 
Carbonic anhydrase inhibition, cerebro- 
spina’ fluid, 17 
Cardiac output 
at rest, methods for determining, 424 
carbon dioxide-rebreathing method, 424 
direct Fick methods, 424 
dye injector, in measurement of 451 
hypoxic pulmonary vasoconstriction, 755 
inspired O, during exercise, 336 
internal jugular cannulation, in meas- 
urement of, 434 
magnesium chioride, 755 
precordial-to-arterial clearance ratios, 


serial biplane angiocardiogram, 254 
thermal dilution, in measurement of, 
434 
thermistor velocity probe, linear, 236 
warm environment, pig, 33 
Cardiac pacemaker, variable-frequency, 
580 
Cardiopulmonary response 
exercise, 336 
inspired 336 
Cardiorespiratory function, 
males, 459 
Cardiorespiratory response 
maximal, variability, 459 
to exercise, 459 
Cardiovascular studies, dye injector for, 
451 
Carotid sinus baroceptor 
electrical activity, demodulation of, 262 
servo-controlled pressure generator, 232 
transfer function, 262 
Catecholamines 
excretion, during physical exercise, 619 
hypoxic pulmonary hypertension, bo- 
vine, 355 
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metabolism, in astronauts, 146 
sleep deprivation, 167 
Catheter-tip gauge, 259 
Catheter-tip velocity probe, 236 
Catheterization, arterial, for chaired labo- 
ratory primates, 109 
Central nervous system 
cold acclimatization, 177 
habituation, 177 
Cerebrospinal fluid 
bicarbonate, effects of acetazolamide and 
hypoxia, 17 
carbonic anhydrase inhibition, 17 
lactate, effects of acetazolamide and 
hypoxia, 17 
Cerebrovascular resistance, in alkalosis, 60, 
66 
Cerebrum 
blood flow, in alkalosis, 60, 66 
blood volume, isotope studies, 79 
carbohydrate metabolism, in alkalosis, 
60, 66 
hematocrit, isotope studies, 79 
metabolic alkalosis, 60, 66 
respiratory alkalosis, 60, 66 


Chamber, environmental, pressurized, feed- . 


ing air lock for, 834 
Chest wall 
chronic obstructive lung disease, 741 
compliance, 741 
diaphragm activity and, 74i 
elasticity, 544 
electromyography, 741 
exercise, 159 
mechanoelectric motion transducer, 430 
ventilatory mechanics, 159 
Chick embryogenesis: see Embryogenesis 
Chicken, circadian oscillations, effect of 
light and color, 401 
Chromatography, gas: see Gas analysis 
Chromium-51, in cerebral red cell isotope 
studies, 79 
Circadian rhythms: see Rhythms 
Circulation 
dye injector studies, 451 
exercise and training, 518 
heat uptake and dermal conductance in 
limbs, 277 
mechanical, extracorporeal, 406 
lung: see Lung circulation; Pulmonary 
circulation 
peripheral tissue, in cold acclimatiza- 
tion, 177 
Circulatory occlusion 
isometric contraction, 54 
muscular fatigue, 54 
Clearance half-times, coronary flow index, 
464 
Clearance time constant, nitrogen wash- 
out, 668 
Closed systems, chick embryogenesis, 330 
Clothing, effects on solar heat load, 717 
Code searcher: see Computer 
Cold 
lethality of, and X-irradiation, 768 
resistance to, radiation-induced, 768 
Cold acclimatization 
central nervous system, habituation, 177 
circulation, peripheral tissue, 177 
induced, 177 


metabolism, 177 
scuba diving, 177 
Cold exposure 
and sleep deprivation, 
effects, 167 
body weight, 282 
heat conductance changes, 282 
lactic dehydrogenase isozymes, 616 
metabolic reactions, 282 
plasma enzymes, 616 
skin temperature changes, 282 
temperature reactions, 282 
thermal insulation, 282 
Colloid, plasma, osmotic pressure, continu- 
ous recording osmometer for, 602 
Colonic temperature, during exercise, 741 
Color, effect on circadian oscillations, 
chicken, 401 
Computer 
analog, inspired gas distribution, 129 
analog tape, 711 
angiocardiography, serial biplane, 254 
cardiac contractility, 419 
cardiac mechanical parameters, 254 
code searcher, 7!1 
coronary flow index, 464 
data reduction, on-line digital integrator 
for, 593 
digital coder, 711 
digital integrator, on-line, 593 
event marker, 711 
precordial to arterial clearance ratios, 
464 
real-time clocking and data identifica- 
tion, 711 
time code generator, 711 
video image analysis, heart, 724 
visual image analysis, erythrocyte flux, 
724 
Conductance 
airway: see Airway conductance 
dermal, in heated forearm and hand, 277 
Constant-flow valve, for respiratory gas 
sampling, 113 
Contraction, contractility, muscular: see 
Muscle 
Convertor, for instant heart rate monitor, 
585 
Cooling 
lung, 707 
organ, in vivo, 707 
vagal, effect on ventricular output, 782 
Coronary arteries and collateral arteries, 
in exercise, 485 
Coronary blood flow, xenon-133 in meas- 
urement of, 446 
Coronary flow index 
clearance half-times, 464 
precordial-to-arterial clearance ratios, 
464 
Crash research, mechanoelectric motion 
transducer, 430 
Creatine phosphate, heart concentration, 
in rapidly frozen biopsy sample, 832 
Critical closing pressure 
pulmonary vessels, 625 
Starling resistor model, 625 


physiological 


mechanoelectric transducer, 430 
Data processing : see Computer 
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Dead space 
alveolar carbon dioxide tension, 556 
respiratory, airway morphology, 384 
ventilation-perfusion ratios during vaso- 
constriction, 491 
Dead space, physiological 
alveolar carbon dioxide tension, 556 
in lung model, mathematical analysis, 
549 
shunt, effects, 549 
Deformation 
mechanoelectric transducer, 430 
static volume-pressure characteristics of 
rib cage and abdomen, 544 
Dehydration, and physical endurance, 636 
Denervation, cardiac nerves, without im- 
mediate thoracotomy, technique, 269 
Densitometry, video: see Videodensitom- 
etry 
Diabetes insipidus, effect on uterine and 
milk-ejecting activities during labor, 
317 
Diaphragm activity 
and total chest compliance, 741 
electromyography, 741 
mechanoelectric motion transducer, 430 
Differential voltage comparator, 736 
Diffusing capacity 
membrane, 468 
oxygen, 468 
placental, 787 
Diffusing capacity, carbon monoxide 
membrane, 468 
pulmonary vascular pressure and, 692 
single-breath, 692 
Diffusing capacity, pulmonary 
oxygen toxicity, 537 
physical training and, 152 
submaximal work, 152 
Diffusion barrier, epidermal, to xenon-133, 
211 
Diffusion, gas, airway morphology, 373, 
384 
Digital integrator: see Computer 
Diode, four-layer, in compact stimulator, 
249 
Direct Fick method, for determining car- 
diac output, 424, 434 
Diving 
body temperature and metabolism, 678 
bradycardia, in man, 773 
metabolic depletion, turtle, 503 
oxygen depletion, turtle, 503 
reflexes, man, 773 
scuba, cold acclimatization, induced, 177 
Diving, breath-hold, 182, 190, 773 
alveolar gases, 182, 190 
carbon dioxide, 182, 190 
lactic acid, blood, 190 
man’s responses, 773 
oxygen, 182, 190 
pulmonary gases, 182, 190 
Dye-dilution curves 
coronary flow index, 464 
precordial-to-arterial clearance 
464 
Dye injector, for cardiovascular studies, 
451 


ratios, 
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| or pulmonary, and wedge pressure, 
calf, 640 
Electric potentials: see Potentials 
Electrodardiogram 
during exercise, spray-on electrode for, 
267 
radiotelemetry system, 588 
telemetry, horse, 98 
Electrode 
impedance, during exercise, 267 
implantation, small animals, 573 
oxygen, in determining alveolar-arterial 
oxygen gradients, 324 
silicone rubber, for small animals, 573 
spray-on, for recording electrocardio- 
gram during exercise, 267 
Electroejaculation method, for 
analysis, 369 
Electromyography 
circulatory occlusion and muscular 
fatigue, 54 
diaphragm activity and chest compli- 
ance, 741 
Electrophoresis, proteins, in study of heat 
exposure effects, 302 
Embryogenesis, chick 
artificial atmosphere, 330 
environmental factors, 330 
helium effects, 330 
inert gases, 330 
Emphysema, pulmonary 
alveolar wall microhole studies, 83 
lung volume changes, 83 
total chest compliance, 741 
End-tidal air, water vapor pressure of, 229 
Endurance: see Physical endurance 
Energy metabolism 
allometric equation, 11 
exercise effects, 336 
inspired effects, 336 
spontaneous muscular activity, 11 
Environment: see specific environmental 
condition; and Temperature, environ- 
mental 
sealed, for chick embryogenesis, 330 
Environmental chamber, feeding air lock 
for, 834 / 
Environmental factors, in embryonic de- 
velopment, chick, 330 
Enzymes, plasma, in cold exposure, 616 
Epidermal cells, removal by stripping, 211 
Epidermal diffusion barrier, xenon-133, 211 
Equivalent pore radius, intestinal mucosa, 
40 
- Erythrocytes 
51Cr-labeled, 
studies, 79 
detection, 
nique, 728 
life span, in high-altitude-adapted ani- 
mals, 93 
Erythrokinetics, in high-altitude-adapted 
animals, 93 
Erythropoietin secretion, in high-altitude- 
adapted animals, 93 
Esophageal pressure 
as a measure of pleural pressure, 348 
oxygen toxicity and, 529 
Exercise: see also Work; Physical endur- 
ance, training 
abdomen, role in ventilation, 159 


semen 


cerebral blood volume 


photocell-computer tech- 


adaptations to, 622 

at altitude: see Altitude 

blood lactate, 336 

blood volume, 622 

body composition, 622 

body weight, 485 

breath-hold, man’s responses in air and 
water, 773 

capillary-ventricular muscle fiber ratios, 
485 

cardiac hypertrophy, 485 

cardiac output, 336 

cardiac responses, 98, 485 

cardiopulmonary responses, 336 

cardiorespiratory responses, 459 

catecholamine excretion, 619 

chest wall mechanics, 159 

circulatory occlusion, 54 

circulatory response, effect of training, 
518 

colonic temperature response, 747 

coronary arteries, 485 

coronary collateral arteries, 485 

diving: see Diving 

electrocardiogram, electrode recording, 
267 

fatigue: see Fatigue 

hemoglobin, total body, 622 

hepatic-splanchnic metabolism, 475 

hypoxia, 336 

ischemic, muscle pain in, 142 

metabolic response, 336 

3-methoxy-4-hydroxymandelic acid ex- 
cretion, 619 

muscle elasticity, 21 

oxygen, inspired, effects, 336 

physical training: see Physical training 

physiology, 619 

prolonged, 622 

respiration, effects of inspired O2, 336 

rib cage, role in ventilation, 159 

spontaneous muscular activity, 11 

submaximal, heart rate response, horse, 
98 

tolerance. see Physical endurance 

venous hematocrit, 622 

ventilation during, 159 

Exhaustion: see Fatigue; Work, exhausting 


and altitude tolerance, 733 
muscular, circulatory occlusion, 54 
Fatty acids, free 
heat stress, 475 
metabolism, 475 
Feeding air lock, for small environmental 
chamber, 834 
Femoral artery, superficial, for chaired 
laboratory primates, 109 
Fetal physiology, acid loading, in sheep, 135 
FEV, affect on airways conductance, 310 
Fever, and brain stem activity, rabbit, 645 
Fibrinolysin, in arterial catheterization of 
chaired laboratory primates, 109 
Fick methods, for determining cardiac 
output, 424, 434 
Filtration coefficient, intestinai mucosa, 40 
Flow regulator, for respiratory gas sam- 
pling, 113 
Flowmeter, catheter-tip, 
Forearm, heat uptake, 277 


259 
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Free fatty acids: see Fatty acids, free 

Freeze-drying, and intrarenal distribution 
of diffusable substances, 106 

Freezing, rapid, biopsy drill for, 832 

Frog, stretched muscle, positive work done 
by, 21 


Gas analysis 
aualyzer with modified Bailey bottle, 41 
chromatographic, recirculation system, 
119 
constant-flow valve for respiratory sam- 
pling, 113 
gas-transferring device for Haldane ap- 
paratus, 455 
sampling system, 119 
Gas, blood 
acetazolamide, 17 
arterial, 17 
hypoxia, 17 
warm environment, pig, 33 
Gas diffusion: see Diffusion; Diffusing ca- 
pacity 
Gas distribution 
inhomogeneous lung, 761 
inspired, 129 
Gas exchange 
alveolar, in breath-hold diving, 182, 190 
pulmonary, in breath-hold exercise in 
air and water, 182, 190, 773 
Gas flow 
airway morphology, 373, 384 
bronchial tree, 373 
inspiratory, regulation, 129 
Gas, inert 
arterial oxygen in hypoxia, 778 
atraumatic local labeling of skin, 570 
barrier, in skin, 211 
body temperature in hypoxia, 778 
chick embryogenesis, 330 
clearance, by sweat, 211 
hypoxia tolerance, 778 
Gas, inspired 
airway morphology, 384 
distribution, 129 
Gas tension 
alveolar, breath-hold, 190, 773 
blood, temperature coefficients, 225 
Gauge, catheter-tip 
blood flow velocity, 259 
blood vessel diameter, 259 
Generator, ramp, for producing continu- 
ously advancing pulses, 272 
Globulins, serum, during heat exposure, 
302 
Glomerular filtration rate, Macaca spe- 
ciosa, 366 
Glucose 
brain, phosphorolysis, 817 
metabolism, in heat stress, 475 
pulmonary vasoconstriction, calf, 640 
requirement, after hepatectomy, 722 
Glucose phosphate-“C, dephosphorylation 
across brain, 817 
Goat 
semen analysis, 369 
sperm production, effects of age, 369 


Hana, heat uptake, 277 
Head, blood flow, rat, 407 
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Head-perfusion technique, brain metabolic 
studies, rat, 407 
Headstand posture, respiratory responses, 
697 
Heart 
biopsy drill permitting rapid freezing, 
832 
creatine phosphate sample, in rapidly 
frozen biopsy sample, 832 
cycle duration, computer, 419 
denervation, without immediate thora- 
cotomy, technique, 269 
dynamic shape measurement, 724 
electrocardiogram: see Electrocardio- 
gram 
exercise, effects, 485, 518 
extrasystolic potentiation, 
videodensitometer study, 217 
filling, plethysmographic measurement, 
124 
frequency measurements, maximum oxy- 
gen intake, 700 
hypertrophy, and exercise, 485 
mechanical parameters, serial biplane 
angiocardiography, 254 
metabolism, intermediary, 832 
mitral regurgitation, roentgen video- 
densitometry, 217 
mitral valve closure, during atrial fibril- 
lation, roentgen videodensitometry, 
217 
output: see Cardiac output 
size, and exercise, 485 
stimulation, roentgen videodensitometer 
study, 217 
systole, computer and, 419 
videoangiography, 724 
Heart atria 
contraction, 217 
fibrillation, mitral valve closure during, 
217 
roentgen videodensitometer study, 217 
Heart muscle 
capillary-ventricular muscle fiber ratios, 
effect of exercise, 485 
contractility, computer, 419 
serial biplane angiocardiography, 254 
Heart rate 
altitude, 792 
analog recorder, 585 
breath-hold exercise in air and water, 773 
electrode recording, during exercise, 267 
exercise after training, 518 
chicken, circadian rhythms, 401 
instant monitor, 585 
submaximal exercise, Standardbred 
horse, 98 
vagal blockade, 782 
variable-frequency cardiac pacemaker, 
580 


roentgen 


warm environment, pig, 33 

Heart, stroke volume 
hypoxia, 755 
magnesium chloride, 755 
vagal blockade, 782 

Heart ventricles 
diameter, continuous measurement, 738 
mechanics, continuous measurement, 738 
output, vagal blockade and, 782 
performance, computer study, 419 
pressure, computer study, 419 

Heart volume 


dynamic, videoangiography, 724 
end-diastolic, videoangiography, 724 
exercise after training, 518 
serial biplane angiocardiogram, 254 
Heat 
acclimatization, thermoregulatory func- 
tion test, 391 
conductance, in cold exposure, 282 
convective transfer, in hyperbaric helium 
atmosphere, 678 
dermal conductance, 277 
dissipation, from lungs, 707 
reactions to,| during multitemperature 
test, 800 
uptake, human forearm and hand, 277 
Heat exposure 
albiumin, serum, 302 
blood constituents, 302 
globulins, serum, 302 
hematocrits, 302 
pH, blood, 302 
potassium, serum, 302 
proteins, serum, 302 
serum osmolarity, 302 
sodium, serum, 302 
weight loss, evaporative, 302 
Heat load 
clothing effects, 717 
solar, prediction of, 717 
Heat loss 
metabolic depression, diving turtle, 503 
oxygen depletion, diving turtle, 503 
Heat stress 
and exhausting work, endurance in, 636 
blood pressure, 475 
glucose metabolism, 475 
heat reactions of U.S. students during, 
800 
hepatic-splanchnic metabolism, 475 
homeostasis, pig, 33 
lactate metabolism, 475 
oxygen consumption, 475 
prediction of, 717 
splanchnic blood flow, 475 
Helium 
embryogenesis, chick, 330 
hypoxia tolerance, 778 
Helium atmospheres, hyperbaric: see 
Hyperbaric helium atmospheres 
Hematocrit 
altitude, 203 
cerebral, isotope studies, 79 
heat exposure, 302 
venous, during exercise, 622 
Hematology, effects of altitude, 203 
Hemoglobin 
carbon monoxide solution in, 468 
concentration, temperature coefficients 
for Pco2 and Pos, 225 
lung tissue content, 468 
oxygen solution in, 468 
total body, during exercise, 622 
Heparin, and alveolar-arterial oxygen 
gradients, 324 
Hepatectomy 
glucose requirement, 722 
simplified two-stage, in rat, 722 
survival after, 722 
Hippuran-I"*!,_ renal function, 
speciosa, 366 
Homeostasis, in warm environment, 33 


Macaca 
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Horse, heart rate response to submaximal 
exercise, 98 
Hydrogen ion concentration 
fetal and neonatal sheep, 135 
heat exposure, 302 
warm environment, pig, 33 
Hydroxysteroid concentration, during hy- 
perthermia, | 
Hypaque, renal clearance, monkey, 366 
Hyperbaic environment, feeding in, 834 
Hyperbaric helium, atmospheres 
body temperature, 678 
bradycardia, 678 
metabolism, 678 
Hyperbaric oxygenation: see Oxygen, 
hyperbaric; Oxygen toxicity 
Hypercapnia 
acid-base equilibrium, 268 
myocardial potassium, 498 
plasma potassium concentration, 498 
Hypertension, pulmonary, in hypoxic bo- 
vine, 355 
Hyperthermia 
hepatic-splanchnic metabolism, 475 
metabolic balance studies, 1 
Hypertrophy, cardiac, and exercise, 485 
Hyperventilation, alveolar carbon dioxide 
tension in, 556 
Hypobaric environment, feeding in, 834 
Hypocarbia, cerebral metabolism during, 
66 


Hypothalamus, brain-stem single-unit ac- 
tivity, rabbit, 645 
Hypothermia, pulmonary, 707 
Hypoxia 
arterial blood gases, 17 
arterial oxygen, 778 
blood volume, 203 
body temperature, 778 
breathing rate, 778 
carbonic anhydrase inhibition, 17 
cardiopulmonary response to exercise, 
336 
CSF bicarbonate, 17 
CSF lactate, 17 
hematology, 203 
metabolic response to exercise, 336 
oxygen transport, 203 
pulmonary vasoconstriction, reduction 
by magnesium chloride, 755 
reversible physiologic disability, 733 
tolerance, effects of inert gases, 778 
ventilatory response, 607 
work capacity, 792 
Hysteresis, lung tissue resistance and, 296 


see Diving 
Indicator-dilution technique: see also Dye- 
dilution 
dye injector for, 451 
Inert gas: see Gas, inert 
Infusion, constant, for chaired laboratory 
primates, 109 
Inspired gas: see Gas, inspired 
Instrumentation: see also Techniques 
air lock, feeding, for small environmental 
chamber, 834 
altitude tolerance testing, 733 
amplifier for skeletal muscle stimulation, 
583 


analog recorder, heart rate, 585 
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analyzer, integrated-circuit, pulse-height, 
for physiological research, 736 

arterial occluder, 838 

backpack for free-ranging primates, 252 

Bailey bottle, modification, 412 

biopsy drill for rapid freezing, 832 

calorimeter, human limb, 277 

cannula, intravascular, skull platform 
for, 577 

cannulation, internal jugular, for meas- 
urement of cardiac output, 434 

cardiac pacemaker, variable-frequency, 
580 

catheter-tip gauge for measuring blood 
flow velocity and vessel diameter, 259 

computer: see Computer 

continuous measurement of internal 
left ventiricular diameter, 738 

digital coder, 711 

digital integrator, on-line, 593 

diode, four-layer, in compact stimulator, 
249 

dye injector, for cardiovascular studies, 
451 

electrocardiographic monitor, with 
spray-on electrode, 267 

electrodes: see Electrodes 

electronic PRF-to-voltage convertor, 585 

environmental chamber, feeding air lock 
for, 834 

gas analyzer, with modified Bailey bottle, 
412 

gas-transferring device for Haldane ap- 
paratus, 455 

heart rate monitor, instant, 585 

intervalometer, 585 

on-line parametric function display, 715 

osmometer, continuous recording, 602 

peritoneal lavage, in unrestrained ani- 
mal, 836 

potential divider circuit, 430 

pulse rate convertor, 585 

ramp generator, for producing continu- 
ously advancing stimulus pulses, 272 

saline injector, 451 

servo control of inhaled carbon dioxide, 
414 

servo-controlled pressure generator, 232 

skull platform for intravascular cannula, 
577 

stimulator, compact, using integrated 
circuits and battery power, 249 

support for isolated lung preparation, 


telemetry, radiotelemetry: see Telemetry 
thermistor velocity probe, linear, 236 
transducer, mechanoelectric, for record- 
ing transient motion, 430 
transmitter, implanted, for body tem- 
perature measurement, 439 
tremor recording, 598 
Insulation, thermal, in cold, 282 
Intervalometer, for heart rate monitoring, 
585 
Intestinal mucosa 
continuous perfusion, in study of mucosal 
permeability, 40 
equivalent pore radius, 40 
filtration coefficient, 40 
permeability, 40 
reflection coefficient, 40 
serial-membrane model, 40 


sodium, passive movement, 40 
water, passive movement, 40 
Inulin-“C, in intrarenal distribution of 

diffusable substances, 106 
Iodine-131 
coronary flow measurement, 446 
renal function, Macaca speciosa, 366 
Iron metabolism, in high-altitude-adapted 
animals, 93 
Irradiation: see X-irradiation 
Isometric contraction: see Muscle 
Isoproterenol, and pulmonary circulation, 
bovine, 355 
Isotope studies 
cerebral blood volume, 79 
coronary flow, 446 
inert gas, local labeling with, 570 
intrarenal distribution of diffusable sub- 
stances, 106 
renal function, Macaca speciosa, 366 
xenon-133 clearance by sweat, 211 
Isozymes, lactic dehydrogenase, in cold ex- 
posure, 616 


J ugular vein cannulation, in measurement 
of cardiac output, 434 


Ketosteroid concentration, during hyper- 
thermia, 
Kidney 
blood flow, arterial occluder, 838 
concentrating ability, Macaca speciosa, 
366 
compensation, in respiratory acidosis, 
288 
fetal, acid loading, sheep, 135 
function, Macaca speciosa, 366 
glomerular filtration rate, Macaca spe- 
ciosa, 366 
oxygen uptake, 102 
plasma flow, Macaca speciosa, 366 
polarographic respirometer for, 102 
radioautography, distribution of dif- 
fusible substances, 106 
radioisotope clearances, monkey, 366 
substrates, respirometry, 102 


Labor: see also Pregnancy; Uterus 
diabetes insipidus, effects, 317 
oxytocin, responses to, 317 
uterine and milk-ejecting activities, hu- 
man, 317 
Lactate 
acetazolamide and, in CSF, 17 
blood, effects of inspired O2 and exercise, 
336 
cerebrospinal fluid, 17 
hypoxia effects, in CSF, 17 
metabolism, in heat stress, 475 
Lactic acid, blood, in breath-hold diving, 


190 

Lactic dehydrogenase isozymes, in cold ex- 
posure, 616 

Laplace transform, inversion by approxi- 
mation methods, 658 

Light, effect on circadian oscillations, 
chicken, 401 : 


Limbs, human, heat uptake, 277 
Lipid absorption, effect of thoracic duct 
shunt, 247 


Liver, metabolism 
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exercise, 475 
heat stress, 475 


Llama, erythrokinetics at altitude, 93 
Log transformation, in study of airways 


conductance in working men, 310 


Lung: see also entries under Alveolar, and 


Pulmonary 
bubbles, in study of alveolar surfactant, 
510 
carbon dioxide pressure, mathematical 
model, 549 
clearance time constant, 658 
cooling, 707 
disease, chronic obstructive, chest com- 
pliance and, 741 
extracorporeal system, support for, 600 
functional residual capacity, age differ- 
ences, effects of respiratory pattern, 49 
heat dissipation, 707 
inhomogeneous, airway resistances on, 
761 
isolated, support for, 600 
mechanics, comparison in excised and in 
vivo lungs, 348 
mechanics, effect of oxygen at 2 at- 
mospheres, 529 
nitrogen washout: see Nitrogen washout 
oxygen gradients, alveolar-arterial, 324 
oxygen toxicity, 324, 529, 537 
physiological dead space, mathematical 
model, 549 
regeneration, alveolar wall microhole 
studies, 83 
shunt, effect on dead space, 549 
subdivisions, effect of posture, 697 
ventilation: see Ventilation 
volume-pressure curve: see Volume- 
pressure curve 
Lung compliance 
hysteresis, 296 
oxygen toxicity, 529 
Lung elasticity 
alveolar wall microhole studies, 83 
in vivo and in vitro, comparison, 348 
Lung surface tension 
alveolar bubble-stability study, 510 
alveolar wall microhole studies, 83 
in vivo and in vitro, comparison, 348 
Lung tissue 
carbon monoxide solubility, 468 
hemoglobin content, 468 
oxygen solubility, 468 
parenchymal, volume, during oxygen 
toxicity, 537 
resistance: see Resistance 
water content, 468 
Lung volume: see also entries under Volume 
airways conductance, 310 
artificial microhole study, 83 
distribution function, 658 
inspired gas distribution, 129 
mechanical effects on microholes in 
alveolar walls, 83 
nitrogen washout, 658 
ventilation and, 658 
Lymph collection, thoracic duct shunt, 247 
Lymphocyte collection, thoracic duct 
shunt, 247 


excretion, and sleep deprivation, 167 


: 
= i 
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metabolism, during hyperthermia, | 
Magnesium chloride, in hypoxic pulmo- 
nary vasoconstriction, 755 
Mammary gland, milk-ejecting activities 
during labor, 317 
Mass spectrometry, end-tidal air, 229 
Mathematical analyses, physiological dead 
space in lung model, 549 
Membrane diffusing capacity : see Diffusing 
capacity 
Metabolic acidosis: see Acidosis, metabolic 
Metabolic alkalosis: see Alkalosis, metabolic 
Metabolic balance studies, during hyper- 
thermia, | 
Metabolic body size, during spontaneous 
muscular activity, 11 
Metabolic depression, in diving turtle, 503 
Metabolic rate, basal, and spontaneous 
muscular activity, 11 
Metabolic stress, from running, 747 
Metabolism 
anaerobic, in diving turtle, 503 
cold acclimatization, 177 
cold exposure, 282 
energy : see Energy metabolism 
hyperbaric helium atmospheres, 678 
hyperthermia, | 
intermediary, in rapidly frozen biopsy 
sample, 834 
scuba diving in cold water, 177 
Method: see Techniques; Instrumentation 
3-Methoxy-4-hydroxymandelic acid, ex- 
cretion during physical exercise, 619 
Microcinemaphotography, erythrocyte 
flux, 728 
Microcirculation, photocell-computer anal- 
ysis, 728 
Microhole, alveolar wall studies, 83 
Micropuncture technique, oxygen tensions, 
maternal placental venules, 787 
Microrespirometry, bone marrow oxygen 
consumption, 751 
Milk-ejecting activities, during labor, 317 
Mitral valve: see Heart 
Models 
lung, 549 
serial-membrane, intestinal mucosa, 40 
solar heat load prediction, 717 
Starling resistor, pulmonary critical 
closure analysis, 625 
Monitoring devices: see Instrumentation; 
Telemetry 
Monkey 
renal plasma flow, 366 
urine concentrating ability, 366 
Morphometry, bronchial tree, 373 
Motion, transient, mechanoelectric trans- 
ducer recording, 430 
Motivation, in physical work capacity, 459 
Multiplexing, radiotelemetry system, 588 
Multitemperature test, heat reactions, 800 
Muscles 
blood supply, and pain, 142 
elasticity, in exercise, 21 
fatigue: see Fatigue 
isometric tension, computer analysis, 419 


skeletal, massive stimulation, amplifier 
for, 583 
stimulator, compact, 249 
stretched, positive and negative work 
done by, 21 
Muscular activity, spontaneous 
energy metabolism, 11 
oxygen consumption, 11 
Muscular contraction 
contractile component, 
stretching, 21 
isometric, circulatory occlusion and, 54 
pain and, 142 
Myeloid/erythroid ratio, at altitude, 203 
Myocardium 
behavior, computer study, 419 
blood flow, balloon technique for de- 
termination, with xenon-133, 840 
coronary flow measurement with xenon- 
133, 446 
potassium uptake, with constant ar- 
terial potassium concentration, 498 


Nerves 


action potentials, demodulation, 262 
electrode, for chronic implantation in 
extremities of small animals, 573 
Neurohypophysis, role in uterine and milk- 
ejection activities during labor, 317 
Nitrogen metabolism, during hyper- 
thermia, 1 
Nitrogen washout 
age differences in ventilation uniformity, 
49 
clearance time constant, 668 
inspired gas distribution, 129 
lung volume, distribution function, 658 
oxygen content increase, 668 
pulmonary blood flow distribution, 668 
velocity, 658 
ventilation-perfusion distribution, 668 
Norepinephrine, and pulmonary circula- 
tion, bovine, 355 


work after 


Qos parametric function display, 715 
Oropharynx, water vapor pressure of end- 
tidal air, 229 
Osmolarity, serum, during heat exposure, 
302 
Osmometer, continuous recording, for 
plasma colloid osmotic pressure, 602 
Oxygen 
after renal artery occlusion, 838 
breathing, and content increase, 668 
depletion, and heat loss, diving turtle, 
503 
determination, gas-transferring device 
for Haldane apparatus, 455 
inspired, effect on response to exercise, 
336 
monitor, bone marrow, 751 
partial pressure, bone marrow response, 
751 
transport, at altitude, 203 
uptake: see Oxygen consumption 
Oxygen alveolar-arterial gradients 
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ventilation-perfusion ratios during vaso- 
constriction, 491 


Oxygen, arterial 


hypoxia and, 778 
inert gases and, 778 


Oxygen consumption 


alveolar, in breath-hold diving, 190 

bone marrow cells, 751 

breath-hold exercise in air and water, 
190, 773 

exercise after training, 518 

heat stress, 475 

kidney, isolated, 102 

physical training, 152 

polarographic respirometry, 102 

radiotelemetry system, 588 

spontaneous muscular activity, 11 

stored blood, 324 


Oxygen, hyperbaric 


alveolar-arterial gradients, 324 
pulmonary function and mechanics, 324, 
529, 537 


Oxygen intake, maximum 


age, 700 

altitude, 791 

cardiac frequency measurements, 700 
prediction nomograms, 700 


Oxygen solubility 


blood, 468 
hemoglobin, 468 
placental tissue, 468 
pulmonary tissue, 468 


Oxygen storage 


asphyxia, 809 
dynamics, and ventilatory alteration, 809 


Oxygen tension 


acid-base status, 225 

alveolar, in breath-hold diving and exer- 
cise in air and water, 182, 190, 773 

arterial, and ventilation-perfusion ratios 
during vasoconstriction, 491 

blood, at raised pressure, 324 

maternal placental venules, 787 

temperature coefficients, 225 

uterine vein, 787 

uterine wall venules, 787 


Oxygen toxicity 


airway resistance, 529 

esophageal pressure, 529 

lung compliance, 529 

positive pressure, 537 

pulmonary capillary bed alterations, 537 

pulmonary capillary blood flow, 537 

pulmonary capillary blood volume, 537 

pulmonary diffusing capacity, 537 

pulmonary function and mechanics, 324, 
529, 537 

pulmonary parenchymal tissue volume, 
537 

vital capacity, 529 


Oxygenator, biological, for isolated lung 


preparation, 600 


Oxytocin, effects on uterine and milk- 


ejecting activities during labor, 317 


pain, blood supply, and contraction fre- 
quency, relations, 142 

pain metabolite, 142 

respiratory, and total chest compliance, 
741 


at 1, 2, and 3 atmospheres, 324 
heparin dilution, 324 

oxygen electrode reproducibility, 324 
stirring effect, 324 

venous admixture, 324 


P ain, muscular: see Muscle 

Perfusion pump, loudspeaker-driven, 232 

Peritoneal lavage, in unrestrained animal, 
technique, 836 

Permeability 


7 
| 
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intestinal mucosa, 40 
salivary duct, 653 
PH: see Hydrogen ion concentration 
Phase velocity, arterial tree, 73 
Phenoxybenzamine, effect on plasma. po- 
tassium concentration during hyper- 
capnia, 498 
Photo-cell computer technique, for erthro- 
cyte detection, 728 
Physical endurance: see also Work; Exercise 
heart rate, horse, 98 
maximal, exercise tolerance, 459 
preheated men in exhausting work, 636 
rectal temperature, 636 
skin temperature, 636 
Physical fitness 
heart rate, horse, 98 
3-methoxy-4-hydroxymandelic acid ex- 
cretion, 619 
Physical performance, motivation and, 459 
Physical training 
circulatory response to exercise, 518 
oxygen consumption, 152 
pulmonary diffusing capacity, 152 
Physiological dead space: see Dead space 
Pig, homeostasis in warm environment, 35 
Placenta 
diffusing capacity, 787 
maternal, oxygen tensions, in venules, 
787 
Placental tissue 
carbon monoxide solubility, 468 
oxygen solubility, 468 
Plasma colloid osmotic pressure, continuous 
recording osmometer for, 602 
Plasma enzymes, in cold exposure, 616 
Plethysmography 
airways conductance in working men, 
310 
phasic venous blood flow, 124 
Pleural pressure, esophageal pressure as a 
measure of, 348 
Polarographic measurement, of oxygen 
consumption by bone marrow cells, 
751 
Polarographic respirometry, kidney, 102 
Pore radius, equivalent, intestinal mucosa, 


Positive pressure, oxygen toxicity and, 537 
Posture 
headstand, respiratory responses, 697 
lung subdivisions, 697 
Potassium 
metabolism, during hyperthermia, | 
myocardial, and hypercapnia, 498 
plasma, in hypercapnia, 498 
| pulmonary vasoconstriction, calf, 640 
serum, in heat exposure, 302 
uptake, myocardial, with constant 
arterial potassium concentration, 498 
Potential divider circuit, mechanoelectric 
transducer, 430 
Potentials 
action, extracellular, pulse-height ana- 
lyzer, 736 
electric, demodulation in carotid sinus 
baroceptor nerve, 262 
time integral, rabbit, 416 
Precordial-to-arterial clearance ratios, in 
prediction of coronary flow index, 464 
Pregnancy : see also Labor; Uterus; Placenta 


oxygen tensions, maternal placental 
venules, 787 
urea-“C distribution, 828 
Pregnanetriol concentration, during hyper- 
thermia, | 
Prelabor, oxytocin effects, 317 
Preoptic region, rabbit 
pyrogens, effects, 645 
temperature effects, 645 
Pressure-flow curves, isovolume, on-line 
parametric function display, 715 
Pressure generator 
demodulation of electrical activity in 
carotid sinus baroceptor, 262 
servo-controlled, 232, 262 
Pressure gradient technique, aorta, 563 
Pressure, positive, oxygen toxicity and, 537 
Pressure waves, aorta, 563 
Pressurized chamber, feeding air lock for, 
834 
Primates 
chaired laboratory, arterial catheteriza- 
tion for, 109 
free-ranging, backpack for, 252 
Protein 
plasma, osmotic pressure, continuous 
recording osmometer for, 602 
serum, during heat exposure, 302 
Psychomotor performance, during sleep 
deprivation, 167 
Pulmonary artery 
ligation, in alveolar bubble-stability 
study of lung alveolar surfactant, 510 
occlusion, temporary unilateral, 692 
Pulmonary artery pressure 
hypoxia, 755 
magnesium chloride, 755 
ventilation-perfusion ratios during vaso- 
constriction, 491 
Pulmonary blood flow 
critical closure, 625 
distribution, and _ ventilation-perfusion 
ratio, 668 
Pulmonary capillary bed, in oxygen toxic- 
ity, 537 
Pulmonary capillary blood flow, in oxygen 
toxicity, 537 
Pulmonary capillary blood volume 
control of, 692 
oxygen toxicity, 537 
Pulmonary circulation, bovine, 355 
adrenergic effects, 355 
critical closure, 625 
hypoxic effects, 355 
isoproterenol, 355 
norepinephrine, 355 
Pulmonary diffusing capacity: see Diffusing 
capacity 
Pulmonary edema, and wedge pressure, 
calf, 640 
Pulmonary emphysema, 83 
Pulmonary gas exchange: see Gas exchange 
Pulmonary hypertension, hypoxic, bovine, 
355 
Pulmonary hypothermia, 707 
Pulmonary hysteresis 
breathing mechanics, 296 
lung tissue resistance and, 296 
stress relaxation, 296 
Pulmonary resistance: see Resistance 
Pulmonary vascular pressure, single-breath 
CO diffusing capacity, 698 
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Pulmonary vascoconstriction 
acidosis-induced, 491 
alveolar-arterial oxygen gradient, 491 
arterial oxygen tension, 491 
bovine, 355 
dead space, 491 
glucose-induced, calf, 640 
hypoxic, 355, 755 
magnesium chloride, 755 
potassium-induced, calf, 640 
pulmonary arterial pressure and, 491 
serotonin-induced, 491 
venous admixture, 491 
ventilation-perfusion ratios, 491 
wedge pressure, calf, 640 
Pulmonary vasodilatation, bovine, 355 
Pulmonary ventilation: see Ventilation 
Pulmonary vessels 
acidosis, bovine, 355 
adrenergic receptor stimulation, 355 
critical closure, Starling resistor model 
analysis, 625 
hypoxia, bovine, 355 
intravascular distending pressures, 692 
isoproterenol, 355 
norepinephrine, 355 
pH, bovine, 355 
sympathomimetic drugs, 355 
Pulmonary wedge pressure, lability, calf, 
640 
Pulse duration 
modulation, radiotelemetry system, 588 
skeletal muscle stimulation, 583 
Pulse generator, for producing continu- 
ously advancing stimulus pulses, 272 
Pulse-height analyzer 
extracellular ¢*tion porentials, 736 
four-channel, 
integrated-circuit, 736 
spike-amplitude discrimination, 736 
Pulse rate convertor, 585 
Pulse-wave velocity, regional 
delay line, 73 
elastic nonuniformity, 73 
in arterial tree, 73 
Pyrogens, brain stem, effect on single-unit 
activity, rabbit, 645 


R abbit 


aortic nerve activity, quantative analysis, 
416 
brain stem, single unit activity, effect of 

temperature, 645 

Racing performance, horse, heart rate and 
98 

Radiation area, prediction, 717 

Radioautography, intrarenal distribution 
of diffusable substances, 106 

Radioisotopes: see Isotope studies, or the 
specific labeled substance 

Radiotelemetry : see Telemetry 

Ramp generator, for producing contin- 
uously advancing pulses, 272 

Rat head-perfusion technique, brain met- 
abolic studies, 407 

Real time integration, on-line digital 
integrator for, 593 

Rebreathing methods, carbon dioxide and 
Fick, comparisons, 424 

Recirculation system, gas chromatography, 
119 


40 
. 

|. 
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Rectal temperature : see Temperature, body 
Red cells: see Erythrocytes 
Reflection coefficient, intestinal mucosa, 40 
Renal artery, occluder for, 838 
Resistance, airways 
and airway morphology, 384 
“apparent,” 761 
inhomogeneous lung, 761 
oxygen toxicity, 529 
Resistance, cerebrovascular, in alkalosis, 
60, 66 
Resistance, pulmonary 
hypoxia, 755 
magnesium chloride, 755 
Resistance, lung tissue 
breathing mechanics, 296 
lung compliance, 296 
pulmonary hysteresis, 296 
stress relaxation, 296 
Resistance, total systemic 
hypoxia, 755 
magnesium chloride, 755 
Resistance, venous, phasic, 
graphic measurement, 124 
Respiratory acidosis, air, airway, alkalosis, 
gas: see these nouns 
Respiratory dead space, airway morphol- 
ogy, 384 
Respiratory mechanics 
abdominal muscles, during exercise, 159 
on-line parametric function display, 715 
rib cage, during exercise, 159 
volume-pressure characteristics of rib 
cage and abdomen, 544 
Respiratory muscles, and total chest com- 
pliance, 741 
Respiratory pattern, and ventilation uni- 
formity, age difference, 49 
Respiratory rate 
bone marrow, 751 
warm environment, pig, 33 
Respiratory regulation 
at altitude, 607 
carbon dioxide effects, ai altitude, 607 
inspired gas distribution, 129 
Respiratory responses 
to headstand posture, 697 
to inhaled carbon dioxide, Servo control, 
414 
to inspired O2 and exercise, 336 
Respirometry, polarographic 
isolated perfused rat kidney, 102 
oxygen uptake, kidney, 102 
Reticulocytes, at altitude, 203 
Rhythms, circadian, effects of light and 
color, in chicken, 401 
Rib cage 
static volume-pressure characteristics, 
544 
ventilatory mechanics, during exercise, 
159 
RISA: see Albumin, !'I-labeled 
Running 
as a metabolic stress, 747 
performance, at altitude, 685 


plethysmo- 


Saline injector, cardiovascular studies, 451 
Salivary duct pressure 

blood flow rate, 653 

permeability and, 653 

saliva filtration, 653 

salivary secretion, rate of, 653 


Sartorius muscle, stretched, positive work, 
in frog 21 
Scuba diving: see Diving 
Semen analysis, electroejaculation method, 
goat, 369 
Serial-membrane model, intestinal mucosa, 
40 
Serotonin, in pulmonary vasoconstriction, 
491 
Serum 
constituents, during heat exposure, 302 
osmolarity, during heat exposure, 302 
Servo control, of inhaled carbon dioxide, 
414 
Servo-controlled pressure generator, 232, 
262 
Sheep, fetal and newborn, acid loading in, 
135 
Shunt 
effect on dead space, 549 
thoracic duct, technique, 247 
Signal conditioning, on-line digital integra- 
tor for, 593 
Silastic elbow, preformed, for. arterial cath- 
eterization of chaired laboratory pri- 
mates, 109 
Skin 
blood flow, dermal, in heated forearm 
and hand, 277 
blood flow measurement, with xenon-133 
clearance by sweat, 211 
conductance, dermal, in heated forearm 
and hand, 277 
epicutaneous labeling by xenon-133, 570 
epidermal cells, removal by stripping, 
211 
epidermal diffusion barrier, xenon-133, 
211 
inert gas barrier, 211 
local labeling with inert gas isotopes, 570 
Skin temperature 
cold exposure, 282 
hyperbaric helium atmosphere, 678 
physical endurance, 636 
Sleep deprivation 
catecholamines, 167 
magnesium excretion, 167 
physiological responses, 167 
psychomotor performance, 167 
temperature regulation, 167 
Smoking, effects on airways conductance, 
310 
Sodium 
metabolism, during hyperthermia, | 
serum, during heat exposure, 302 
_unidirectional flux, intestinal, 40 
Sodium diatrizoate, renal clearance, mon- 
key, 366 
Solar heat load, prediction of, 717 
Solubility coefficient, Bunsen, 468 
Space flight, effects on catacholamine me- 
tabolism, 146 
Spectrometry, mass, for determining water 
vapor pressure of end-tidal air, 229 
Sperm production, effects of age, goat, 369 
Spike-amplitude discrimination, pulse- 
height analyzer for, 736 
Splanchnic blood flow 
exercise, 475 
heat stress, 475 
Stability ratio, lung alveolar surfactant, 510 
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Starling resistor model, pulmonary critical 
closure, 625 
Stimulator, compact, using integrated cir- 
cuits and battery power, 249 
Stress : see specific stressful condition 
Stress relaxation, effect on lung tissue resist- 
ance and pulmonary hysteresis, 296 
Stroke volume: see Heart, stroke volume 
Substrates, renal response, respirometry, 
102 
Sulfur hexafluoride, and hypoxia tolerance, 
778 
Sweat 
rate, and rectal temperature, functional 
relationships, 800 
rates, thermoregulatory function test, 391 
suppression, thermoregulatory function 
test, 391 
xenon-133 clearance, 211 
Sympathectomy, cardiac, without imme- 
diate thoracotomy, technique, 269 
Sympathoadrenal system, catecholamine 
metabolism in astronauts, 146 
Systemic arterial pressure: see Arterial 
pressure 
Systemic resistance: see Resistance 


T1824, brain distribution, head-perfu- 
sion study, rat, 407 
Tape recording, blood pressure, 115 
Techniques: see also Instrumentation 
aortic nerve activity, quantitative analy- 
sis, 416 
balloon, for myocardial blood flow deter- 
mination, 840 
blood gas analysis, Van Slyke-Neill, 119 
capping and _ stabilizing intravascular 
cannulae, 577 
carbon dioxide rebreathing for deter- 
mining cardiac output, 424 
cardiac output measurement by thermal 
dilution, 434 
coronary flow measurement with Xe, 
446 
Fick method for determining cardiac 
output, 424 
head-perfusion, rat, 407 
hepatectomy, simplified two-stage, 722 
indicator-dilution, for cardiovascular 
studies, 451 
local labeling with gaseous isotopes, 570 
mechanical extracorporeal circulation, 
rat, 407 
nerve stimulation, small animals, 573 
peritoneal lavage in unrestrained animal, 
836 
pressure gradient, 563 
solar heat load prediction, 717 
Van Slyke-Neill, for blood gas analysis, 
119 
videoangiography, biplane, 722 
Telemetry ; Radiotelemetry 
backpack for free-ranging primates, 252 
electrocardiogram, 98, 588 
implantable unit for body temperature 
measurement, 439 
miniaturized, multichannel, personal sys- 
tem, 588 
oxygen consumption, 588 
temperature, 588 
Temperature: see also the specific anatomi- 
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cal locations, and the specific tempera- 
ture condition 
Temperature, body 
brain stem single-unit activity, rabbit, 
645 
circadian oscillations, in chicken, 401 
coefficients, for blood gas tensions in 
bloods with varying acid-base status, 
225 
colonic, during exercise, 747 
forearm and hand, heat uptake, 277 
hyperbaric helium atmospheres, 678 
hypoxia tolerance and, 778 
intravascular, hepatic-splanchnic metab- 
olism, 475 
inert gases and, 778 
metabolic depression, diving turtle, 503 
multitemperature test, heat reactions, 
800 
physical endurance, 636 
reactions in cold exposure, 282 
rectal, and sweat rate, functional rela- 
tionships, 800 
rectal, and physical endurance, 636 
skin: see Skin 
sleep deprivation, 167 
telemetry unit, implantable, for measure- 
ment of, 439 
thermoregulatory function test, 391 
transmitter, implanted, for measurement, 
439 
Temperature, environmental 
hepatic-splanchnic metabolism, 475 
radiotelemetry system, 588 
warm: see Warm environment 
Thermal dilution, in measurement of car- 
diac output, 434 
Thermal insulation, in cold, 282 
Thermistor velocity probe, linear, 236 
Thermoregulatory function test 
heat acclimatization, 391 
sweat rates, 391 
sweat suppression, 391 
Thoracic duct shunt, technique, 247 
Tidal volume 
age differences, effect of respiratory 
pattern, 49 
inspired gas distribution, 129 
Tissue 
homogenation, 468 
peripheral circulation, in cold, 177 
samples, rapid freezing, biopsy drill for, 
832 
Tonometry, blood, in determination of 
alveolar-arterial oxygen gradients, 324 
Training, physical: see Physical training 
Transducer, motion 
blast injury, 430 
crash research, 430 
Transducer, mechancelectric, for recording 
transient motion, 430 
Transformer, differential, in catheter-tip 
gauge for measuring blood flow and 
vessel diameter, 259 
Transistor pump, for on-line digital integra- 
tor, 593 
Transmitter, implanted, for body tempera- 
ture measurement, 439 
Trauma, of injection, 570 
Tremor recording, in unrestrained small 
animals, 598 


Turtle, diving, metabolic depression and 


oxygen depletion, 503 


Urea-uc distribution 

in pregnancy, 828 

intrarenal, 106 
Urine 

concentration, Macaca speciosa, 366 

fetal, acid loading, in sheep, 135 
Uterine vein, oxygen tensions, 787 
Uterine wall, oxygen tensions, venules, 787 
Uterus 

activities during labor, 317 

blood flow, uneven, 787 


View blockade 
heart rate, 782 
stroke volume, 782 
ventricular output, 782 
Valve box, for determining water vapor 
pressure of end-tidal air, 229 
Van Slyke-Neill technique, for blood gas 
analysis, 119 
Vascular processes: see Blood vessels, or 
specific anatomical location or vessel 
Velocity probe 
catheter-tip, 236 
thermistor, linear, 236 
Venous admixture, ventilation-perfusion 
ratios during vasoconstriction, 491 
Venous blood fiow, phasic variations, ple- 
thysmographic measurement, 124 
Venous hematocrit, during exercise, 622 
Ventilation 
abdomen in, during exercise, 159 
aerobic capacity at altitude, 685 
age differences, 49 
altitude, 607, 685, 792 
artificial, alveolar carbon dioxide tension 
during, 556 
carbon dioxide influences, at altitude, 
607 
carbon dioxide stores, 809 
exercise, 159, 513 
exercise after physical training, 518 
hypoxia, 607, 725 
inspired gas distribution, 129 
lung volume, 658 
magnesium chloride, 755 
maximal, at altitude, 792 
nitrogen washout, 658 
nonuniform distribution, 49 
oxygen storage, dynamics, 809 
respiratory pattern, 49 
rib cage in, during exercise, 159 
running performance at altitude, 685 
Ventilation-perfusion ratio 
lung modei, mathematical analysis, 549 
pulmonary blood flow distribution, 668 
pulmonary vasoconstriction, 491 
Vibrations, mechanoelectric transducer for, 
430 
Vicuna, erythrokinetics, 93 
Videoangiography 
biplane roentgen image intensification, 
724 
dynamic shape measurement, 724 
dynamic volume measurement, 724 
heart, 217, 724 
mitral valve closure during atrial fibrilla- 
tion, 217 
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Videodensitometry, roentgen, mitral valve 
closure during atrial fibrillation, 217 
Vital capacity, oxygen toxicity and, 529 
Voltage to frequency conversion, on-line 
digital integrator for, 593 
Volume: see also Lung volume 
standardization, in airways conductance 
studies, 310 
Volume-pressure curves 
breathing mechanics, 348 
esophageal pressure, 348 
in vivo and in vitro, comparison, 349 
lung elasticity, 348 
on-line parametric function display, 711 
pleural pressure, 348 
surface tension, 348 
Volume-pressure, static, 348, 544 
abdomen, characteristics of, 544 
rib cage, characteristics of, 544 


Warm environment, pig 
blood gases, 33 
blood pressure, 33 
cardiac output. 33 
heart rate, 33 
homeostasis, 33 
respiratory rate, 33 
Water 
intestinal diffusion, 40 
intestinal unidirectional flux, 40 
lung tissue content, 468 
total body compartment, urea-“C in 
visualization of, 828 
Water immersion: see Diving 
Water vapor pressure, of end-tidal air, 229 
Waterfall, and pulmonary critical closure, 
625 
Wave-front velocity, arterial tree, 73 
Wedge pressure, pulmonary, in calf, 640 
Work: see also Exercise ; Physical endurance, 
training 
airways conductance during, 310 
at altitude, 733, 792 
capacity, and motivation, 459 
exhausting, and heat, endurance in, 636 
load, colonic temperature response, 747 
negative, by stretched muscle, 21 
positive, by stretched muscle, 21 
radiotelemetry system, 588 
submaximal, pulmonary diffusing capac- 
ity, 152 
submaximal and maximal, effect of 
training, 518 


} ern immediate effect on resist- 
ance to low temperature, 768 
Xenon-133 
coronary flow measurement, 446 
epicutaneous labeling of skin, 570 
epidermal diffusion barrier, 211 
myocardial blood flow determination, 
840 
sweat clearance, 211 


Z axis modulation, on-line parametric 
function display, 715 
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Acumen, pulmonary arterial-venous 
shunting, 516 
Acclimation to cold in Puerto Ricans, 277 
Acclimatization, altitude, 400 
altered myocardial response to anoxia, 
761 
organ lactic dehydrogenase, 725 
pulmonary function in women, 606 
Acclimatization, heat 
changes in central circulation and body 
fluid spaces, 586 
changes in regional distribution of sweat- 
ing, 503 
Acidosis 
blood viscosity, 550 
metabolic, oxygen and carbon dioxide 
tensions in tissue and blood, 575 


Acids, fatty, adrenergic blockade, 384 

Adrenergic blockade, metabolic response 
to shock, 384 

Aging, lung elasticity, 664 

Airway 


dynamics and resistance, i159 
large pulmonary, role of connective 
tissues, 645 
Airway closure, demonstration by breath- 
ing oxygen at low lung volumes and 
by nitrogen washout, 139 
Airway obstruction, exercise ventilatory 
patterns, 249 
Airway resistance 
bronchial asthma, 365 
determination with modified Thunberg 
barospirator, 328 
Alkalosis, blood viscosity, 550 
Altitude, effect of change in on respiratory 
sensitivity to hypoxia, 211 
Altitude, high 
altered myocardial response to anoxia 
after acclimatization to, 761 
cardiac output, 400 
hypoxic pulmonary edema, 729 
in vitro carbohydrate metabolism after, 
105 
organ lactic dehydrogenase 
acclimatized to, 725 
oxygen uptake, 400 
pulmonary function in women, 606 
respiratory insensitivity to hypoxia in 
man born at, 217 
Alveolar walls, mechanical properties, 689 
Amino acids, plasma concentration in 
dietary deprivations, 52 
Anemia, circulatory effects of blood vis- 
cosity, 594 
Anesthesia 
carbohydrate metabolism, 130 
caval flow and cardiac output, 479 
changes in vagal neurogram with spon- 
taneous deep breath, 238 


in rats 
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circulation and recirculation of injected 
dye, 610 
hemodynamics and gas tensions, 80 
unit for small animals, 324 
Anoxia: see also Hypoxia 
altered myocardial response to, after 
high-altitude exposure, 761 
with and without ebullism, 230 
Antidiuretic hormone, lower body nega- 
tive pressure, 134 
Aorta 
in vivo calibration of electromagnetic 
flowmeter probes, 455 
proximal, impact and iateral pressures 
and impedance, 533 
Aortic chemoreceptors, carbon monoxide 
inhalation, 494 
Apparatus: see Instrumentation 
Artery, comparison of elasticity in vivo 
and in excision, 799 
Asthma, airway resistance and uneven 
ventilation, 365 
Atelectasis 
airway closure, 139 
lung changes after arterial ligation, 115 


Buncon, hemodynamics and blood gas 
exchange, 507 
Behavioral study apparatus, 101 
Bile, collection together with pancreatic 
juice through Thomas cannula, 638 
Blood: see also specific constituents 
circulatory effects of viscosity, 594 
discrepancy in measuring viscosity in 
couette, cone and plate and capillary 
tube viscometers, 786 
heparin injection, 751 
obtaining multiple synchronous samples, 
98 
oxygen and carbon dioxide tensions in 
normal and acidotic rats, 575 
platelet removal, 751 
viscometry of circulating, 751 
viscosity and pH, 550 
Blood flow 
circadian variations, 109 
hydraulic vascular occluder for chronic 
electromagnetic n-asurement, 790 
inferior vena caval, 98 
modified inflatable splint, 765 
regional organ, 736 
Blood flow, pulmonary 
distribution, | 
effect of extra-alveolar vessels on dis 
tribution, 701 
hemorrhagic shock, 301 
negative-pressure inflation, 42 
Blood gas exchange, normal baboon, 507 
Blood pressure 
arterial, indirect measurement by Dop- 
pler ultrasonic sphygmomanometry, 
793 
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exercise, 261 
lung, negative-pressure 
syncope, 268 
systolic, recording in baby rats, 772 
Blood vessels 
negative-pressure inflation and stretch, 
42 


inflation, 42 


permanent cannulation, 626 
Blood volume, lower body negative 
pressure, 134 
Blood volume, pulmonary capillary 
differential lung diffusion and com- 
pliance, 186 
spleen, 48 
Body density 
lean body weight prediction, 349 
prediction from skin-fold and _ girth 
measurements, 92, 747 
Body fat prediction, 92 
Body fluid spaces, heat acclimatization, 
586 
Body weight, lean 
Easter Island population, 124 
females, 92 
predictability through anthropometric 
assessment, 349 
Bradycardia, reflex, 70 
Brain, intraventricular injection, 319 
Bronchus 
effect of gases, 376 
length-tension relationships, 376 


_ constant-temperature water 
bath, 447 
Cannula, single-unit, 207 
Cannulation, permanent, of blood vessels, 
626 
Capillary tube viscometer, 786 
Carbohydrates 
chronic hypoxia, 105 
metabolism in ether anesthesia and 
hypothermia, 130 
Carbon dioxide 
bronchus, 376 
cardiovascular effects of hypercapnia, 
346 
problems in determining by infrared 
absorption, 333 
production after chronic hypoxia, 105 
rebreathing method for cardiac out- 
put determination, 450 
sampled-data regulator for constant 
alveolar, 463 
Carbon dioxide tension 
exercise, 390 
tissue and blood of normal and acidotic 
rats, 575 
varying arterial, and alveolar-arterial 
oxygen tension differences, 80 
Carbon monoxide, stimulation of aortic 
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and carotid chemoreceptors during 
inhalation, 494 
Cardiac action potentials, alternation, 191 
Cardiac output 
anesthesia, 80, 479 
artificial ventilation, 479 
athletes, 619 
carbon dioxide rebreathing and dye- 
dilution methods, 450 
earpiece dichron atic densitometer, 633 
electromagnetic flowmeter, 455 
head immersion in geese, 36 
high altitude, 400 
measurement of distribution, 696 
normal baboon, 507 
normal distribution in unanesthetized, 
restrained rhesus monkey, 736 
seasonal training, 600 
Cardiac tamponade, 73 
Cardiodynamics, 322 
Cardiopulmonary responses, head 
mersion in geese, 36 
Cardiorespiratory function, physical con- 
ditioning in college women, 720 
Cardiovascular responses 
exercise, 261 
hypercapnia, 346 
syncope, 268 
Cardiovascular control mechanisms, head 
immersion in geese, 36 
Carotid chemoreceptors, carbon monoxide 
inhalation, 494 
Catheterization, coronary, 636 
Cavitation in vivo, 310 
Chemoreceptors, peripheral, respiratory 
sensitivity to hypoxia, 211, 217, 221 
Chimpanzee, rapid decompression to 
near vacuum, 153 
Cholesterol, effect of muscular contraction 
on oxidation, 733 
Circadian rhythms 
blood flow and exercise responses, 109 
rectal temperatures, 170 
Circulation 
blood viscosity, 594 
central, heat acclimatization, 586 
exercise, 511, 528 
methemoglobinemia vs. 
pulmonary, hypoxia, 356 
Cold acclimation in Puerto Ricans, 277 
Complement, C’l activation in hereditary 
angioneurotic edema plasma, 416 
Computer 
analog, continuous analysis of ventricular 
performance, 775 
digital, elimination of cardiac pulses 
from intrathoracic pressure waves, 
433 
Cone and plate viscometer, 786 
Connective tissues, role in large pul- 
monary airways, 645 
Cooling, suppression of sweating in work, 
489 
Couette viscometer, 786 


im- 


594 


anemia, 


Deaa space 
hysteresis of lung in vivo, 244 
shock, 301 

Decompression, rapid 
anoxia and ebullism, 230 
recovery after, 153 
to near vacuum, 153 


Decompression sickness, prediction, 310 
Dehydration, serum sodium and potassium 
concentrations in heat stress, 149 
Densitometer, earpiece dichromatic, 633 
Diaphragm, activity during induced hy- 
potension, 73 
Diatrizoate, radioiodinated, continuous 
determination of clearance, 294 
Diet: see also Starvation, and_ specific 
constituents 
plasma concentration of fiee amino 
acids, 52 
Diffusion, lung 
capillary volume and compliance, 186 
spleen, 48 
ventilation, blood flow, and gas transfer 
coefficients, | 
Diving: see Immersion 
Doppler ultrasonic sphygmomanometry, 
indirect measurement of arterial blood 
pressure, 793 
Dye-dilution methods 
cardiac output determination, 450 
earpiece densitometer, 633 
Dye, circulation and recirculation of in- 
jected, 610 


| Island, oxygen uptake of popula- 
tion, 124 
Ebullism, anoxia, 230 
Electrode, oxygen, recording oxygen ten- 
sion in avian blood, 371 
Electroencephalogram telemetry in sleep, 
461 
Electromagnetic flowmeter 
dynamic testing, 469 
in vivo calibration of probes, 455 
Esterase, C’l, activation in hereditary 
angioneurotic edema plasma, 416 
Ether, carbohydrate metabolism, 130 
Evaporation, serum sodium and_ po- 
tassium concentrations in heat stress, 
149 
Exercise : see also Training 
cardiac output, 450, 619 
cardiorespiratory changes college 
women with physical conditioning, 720 
cardiovascular responses, 261 
chronic obstructive pulmonary disease, 
21 
circadian variations, 109 
circulation, 511, 528 
cooling to suppress sweating, 489 
gravitational stress, 713 
high altitude, 400 
hypoxic pulmonary edema, 729 
immersion, 28 
in supine position with one or two legs, 
511 
lactate dehydrogenase activity after 
prolonged severe, 88 
maximal oxygen uptake of Easter 
Island population, 124 
oxygen debt, 58 
plasma renin activity in offspring of 
hypertensives, 410 
pulmonary diffusing capacity, 48 
submaximal, muscle temperature, 679 
thermal regulation, 28 
triceps surae reflex, 16 
unsteady-state measurement of oxygen 
transfer, 283 
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ventilation, 390 
ventilation and airway obstruction, 249 
ventilation, blood flow, and gas transfer 
coefficients in lung, 1 
with different arm positions, 528 
Expiratory flow, maximum, 159 
Extra-alveolar vessels, effect on distribu- 
tion of pulmonary blood flow, 701 
Extremity heat loss measurement, 447 


Fatt, tetralogy of, respiratory insensi- 
tivity to hypoxia persisting after 
correction of, 221 

Fatigue, cardiovascular responses to ex- 
ercise, 261 

Fatty acids, adrenergic blockade, 

Fitness, triceps surae reflex, 16 


384 


Gas meter calibration, 326 
Gas transfer, lung, | 
Glomerular filtration rate, 294 
Glucose 
absorption, 95 
adrenergic blockade, 384 
continuous analysis, 95 
ether anesthesia and hypothermia, 130 
time to achieve steady-state concentra- 


tion during intestinal lavage, 95 
Glycogen, ether anesthesia and hypo- 
thermia, 130 


Goose, cardiopulmonary responses to head 
immersion, 36 

Gravity, increased, pulmonary function 
and exercise, 713 

Growth rate, chronic hypoxia, 105 


Heart 


continuous potassium-balance analysis, 
316 
device facilitating in situ freezing with 
modified Wollenberger tongs, 769 
heart sounds of right heart, 362 
His bundle stimulation and recording, 
425 
production of chronic complete block, 
631 
transmural right atrial pressure, 80 
Heart disease, cyanotic, respiratory in- 
sensitivity to hypoxia persisting after 
correction of tetralogy of Fallot, 221 
Heart rate 
exercise, 28, 261 
immersion, 28 
oxygen uptake in Easter Island popu- 
lation, 124 
potassium balance, 316 
syncope, 268 
transients, 390 
Heat 
cardiovascular changes in syncope, 268 
changes in central circulation and body 
fluid spaces in acclimatization, 586 
changes in regional distribution of 
sweating in acclimatization, 503 
evaporative rates, serum sodium and 
potassium concentrations, and _ os- 
molarity, 149 
hyperventilation induced by, 742 
Heat exchange, exercise during immersion, 


| 
7 
|| 
28 
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Hemodynamics 
gas tensions in anesthesia, 80 
heart sounds of right heart, 362 
normal baboon, 507 
renal, 294 
Hemorrhage, diaphragm and abdominal 
muscle activity, 73 
Heparin, viscometry of circulating blood, 
751 
Hereditary angioneurotic edema, C’l 
activation in plasma, 416 
His, bundle of 
catheterization technique for stimulat- 
ing and recording, 425 
chronic heart block, 631 
Hyperbaric exposure, chronic, 197 
Hypercapnia 
anesthesia, 80 
cardiovascular effects, 346 
Hyperpnea, hypotensive, 73 
Hypertension, plasma renin activity during 
exercise in offspring of those with, 410 
Hyperventilation, heat-induced, 742 
Hypocapnia, anesthesia, 80 
Hypotension, diaphragm and abdominal 
muscle activity, 73 
Hypothermia, carbohydrate metabolism 
under ether anesthesia, 130 
Hypoxia: see also Anoxia 
constriction of pulmonary artery and 
vein, 356 
insensitivity to, persisting after correc- 
tion of tetralogy of Fallot, 221 
in vitro carbohydrate metabolism after 
chronic, 105 
pulmonary edema, 729 
respiratory insensitivity to, in man born 
at high altitude, 217 
respiratory sensitivity to, im man born at 
sea level and living at high altitude, 
211 
role of perivascular tissue in pulmonary 
vasoconstriction, 560 
Hysteresis 
alveolar walls, 689 
dead space and lung in vivo, 244 


| 
cardiopulmonary responses in geese, 36 
head, 36 
physical training, 70 
simulated, vasoconstrictor response, 542 
thermal regulation in exercise, 28 
Impedance 
proximal aorta and pulmonary artery, 
533 
thoracic, pneumograph, 429 
Indicator-dilution techniques, circulation 
and recirculation of injected dye, 610 
Infrared absorption, problems in deter- 
mining carbon dioxide by, 333 
Instrumentation 
anesthetic unit for small 
animals, 324 
calibration device for earpiece di- 
chromatic densitometer, 633 
cannula for study of pancreatic function, 
207 
constant-temperature water bath calo- 
rimeter for measuring extremity heat 
loss, 447 


laboratory 


device facilitating in situ freezing of 
rat heart with modified Wollenberger 
tongs, 769 

double high-pressure 
chronic exposure, 197 

electrical device to detect physical ac- 
tivity, 103 

harness for long-term use on miniature 
swine, 641 

impedance pneumograph, 429 

improved hydraulic vascular occluder 
for chronic electromagnetic blood 
flow measurements, 790 

intrapericardial ventricular mural ten- 
sion gauge, 322 

modified inflatable splint, 765 

motion picture of nerve impulse propa- 
gation with computer animation, 628 

multiple brief timed synchronous blood 
samples, 98 

oxygen analyzer with accuracy for 
respiratory gas measurement, 181 

sampled-data regulator for maintaining 
constant alveolar CO:, 463 

test box and restraining harness, 101 

tracheal divider, 186 

various blood viscometers, 786 

Intrathoracic pressure monitoring, digital 
computer to eliminate cardiac pulses, 
433 
Inulin, continuous determination of clear- 

ance of radioiodinated diatrizoate, 
294 


chamber for 


J oints, immediate viscosity of synovial 
fluid, 672 


K inesthesis, muscle activity and position 
responses, 659 

Kinetic pressure, proximal aorta and pul- 
monary artery, 533 


| blood 
adrenergic blockade, 384 
aerobic work, 58 
ether anesthesia and hypothermia, 130 
excess, 58 
severe exercise, 88 
Lactate dehydrogenase 
activity in muscle after prolonged severe 
exercise, 88 
in organs of altitude-acclimatized rats, 
725 
Lateral inhibition, maxima and minima 
in sensation patterns, 200 
Lavage, intestinal, time to achieve steady- 
state glucose concentration, 95 
Ligation, pulmonary arterial, 115 
Lung: see also entries under Pulmonary 
absorption of surface-active material on 
cells, 337 
arterial ligation, 115 
atelectasis, 115 
blood flow and gas exchange in hemor- 
rhagic shock, 301 
bronchial asthma, 365 
diffusion, capillary volume, and cam- 
pliance, 186 
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effect of extra-alveolar vessels on dis- 
tribution of blood flow, 701 

elasticity in relation to age, 664 

hysteresis of dead space in vivo, 244 

maximum expiratory flow, 159, 485 

mechanical properties of alveolar walls, 


predictability of residual volume, 349 

previous volume history and regional gas 
distribution, 566 

purification of surfactant by ultracentrif- 
ugation, 654 

recovery of free cells by repeated wash- 
ings, 63 

static recoil, 664 

stretch receptors, 238 

surface activity of washings, 337 

surface tension, 337 

tissue and surface elastic forces at low 
volumes, 473 

ventilation, blood flow, and gas transfer 
coefficients, 1 


Mach bands, 200 
Macrophages, alveolar, recovery, 63 
Methemoglobinemia, circulatory effects of 
blood viscosity, 594 
Methods: see Techniques 
Muscle 
abdominal, activity during induced hy- 
potension, 73 
effect of contraction on cholesterol oxida- 
tion, 733 
exercise, 16, 88, 679 
kinesthetic position responses, 659 
lactate dehydrogenase activity after pro- 
longed severe exercise, 88 
smooth, bioassays for prostaglandins E, 
and Fi, , 783 
strength of forearm flexors and extensors 
in men and women, 177 
temperature during submaximal exer- 


cise, 679 
Myocardium, altered response to anoxia 
after high-altitude acclimatization, 


761 


inflation, pulmonary 
vascular flow, 42 

Nerve excitation, motion picture with 
computer animation, 628 

Neurophysiology, apparatus for behavioral 
studies, 101 

Newborn, respiratory distress syndrome, 
729 

Nitrogen, lung changes after inflation, 115 

Nitrogen washout, airway closure, 139 

Nucleation, random, 310 

Nutrition, body density, 92 


Ormotarity, heat stress, 149 
Oxygen 
airway closure, 139 
analyzer with accuracy for respiratory 
gas measurement, 181 
bronchus, 376 
maternal and fetal in vivo dissociation 
curves, 224 
Oxygen consumption 


689 
= 
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Easter Island population, 124 
exercise, 28, 58, 283 
high altitude, 400 
immersion, 28 
increased ventilation, 21 
platelets, 581 
Oxygen debt, aerobic work, 58 
Oxygen tension 
alveolar-arterial differences at varying 
arterial carbon dioxide tensions, 80 
oxygen electrode to record in avian 
blood, 371 
tissue and blood of normal and acidotic 
rats, 575 
Oxygen toxicity, airway closure, 139 
Oxygen transfer, unsteady-state measure- 
ment in exercise, 283 
Oxygen uptake: see Oxygen consumption 


| cannula to study function, 207 
Pancreatic juice, collection together with 
bile through Thomas cannula, 638 

pH 
blood viscosity, 550 
bronchus, 376 
Phase equilibration, decompression sick- 
ness, 310 
Phonocardiography, heart sounds of right 
heart, 362 
Platelet removal, viscometry of circulating 
blood, 751 
Platelet, respiration, 581 
Pneumograph, impedance, 429 
Potassium 
blood, continuous analysis, 316 
serum concentration in heat stress, 149 
Pregnancy, maternal and fetal in vivo 
oxygen dissociation curves, 224 
Pressures, impact and lateral, in proximal 
aorta and pulmonary artery, 533 
Pressure, lower body negative, antidiuretic 
hormone levels, 134 
Pressure-volume characteristics 
large pulmonary airways, 645 
of lungs with aging, 664 
Prostaglandins, smooth muscle bioassays, 
783 
Protein, plasma concentration of free amino 
acids, 52 
Pulmonary: see also specific physiological 
parameter, and Lung 
Pulmonary artery 
impact and lateral pressures and imped- 
ance, 533 
in vivo calibration of electromagnetic 
flowmeter probes, 455 
Pulmonary disease, chronic obstructive, 
exercise, 21 
Pulmonary diffusing capacity : see Diffusion, 
lung 
Pulmonary edema, hypoxic, 729 
Pulmonary function 
altitude acclimatization, 606 
exercise in high-G environment, 713 
Pulmonary vessels, hypoxic constriction, 
356 
Pyruvate 
adrenergic blockade, 384 
ether anesthesia and hypothermia, 130 


Resex 


apnea, head immersion in geese, 36 
diving, after physical training, 70 
expiratory, in hypotension, 73 
Hering-Breuer, changes in vagal neuro- 
gram in anesthesia, 238 
triceps surae, temperature, exercise, and 
fitness, 16 
Renin activity, exercise in offspring of 
hypertensives, 410 
Resistance, airway, maximum expiratory 
flow, 159 
Resistance, peripheral, circadian variations, 
109 


Respiration 

accurate oxygen analyzer, 181 

insensitivity to hypoxia in man born at 
high altitude, 217 

insensitivity to hypoxia persisting after 
correction of tetralogy of Fallot, 221 

measurement of response, 439 

pulmonary arterial-venous shunting, 516 

reflexes, 73 

sensitivity to hypoxia in sea level native 
living at high altitude, 211 


intracranial electrical, 
101 

Sensation patterns, maxima and minima 
influenced by lateral inhibition, 200 

Shock 

effect of adrenergic blockade on meta- 
bolic response, 384 
pulmonary blood flow and gas exchange 

301 

Shunting, regional pulmonary §arterial- 
venous, caused by gravitational and 
inertial forces, 516 

Skin-fold fat, body density, 92, 747 

Sodium, serum concentration in heat 
stress, 149 

Space flight, pulmonary arterial-venous 
shunting, 516 

Special Communications: see Instrumenta- 
tion and Techniques 

Sphygmomanometry, Doppler ultrasonic, 
indirect measurement of arterial blood 
pressure, 793 

Spleen, pulmonary diffusing capacity, 48 

Splint, modified inflatable, 765 

Starvation, plasma concentration of free 
amino acids, 52 

Strength, sex and, 177 


Surfactant, pulmonary, purification by 
ultracentrifugation, 654 

Sweating 
changes in regional distribution in 


acclimatization to heat, 503 
cooling to suppress, during work, 489 
enhancement of eccrine, by local heat, 
255 
rates, and serum sodium and potassium 
concentrations, 149 
Syncope, cardiovascular changes, 268 
Synovial fluid, immediate viscosity, 672 


calibration of gas meters with single 
standard, 326 
cardiac output determination, 450 
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catheterization for His bundle stimula- 
tion and recording, 425 
catheter placement in common left 
coronary artery, 636 
concurrent collection of bile and pan- 
creatic juice through Thomas can- 
nula, 638 
continuous analog computer analysis of 
ventricular performance, 775 
continuous potassium-balance analysis in 
heart, 316 
determination of airway resistance with 
modified Thunberg barospirator, 328 
digital computer to eliminate cardiac 
pulses from intrathoracic pressure 
waves, 433 
dynamic testing of electromagnetic 
flowmeters by mechanical and elec- 
tronic methods, 469 
evaluation of smooth muscle bioassays 
for prostaglandins E, and Fie , 783 
gas meter calibration, 184 
indirect measurement of arterial blood 
pressure by Doppler ultrasonic sphyg- 
momanometry, 793 
injection into lateral brain ventricle in 
conscious mouse, 319 
in vivo calibration of electromagnetic 
flowmeter probes on pulmonary artery 
and aorta, 455 
permanent cannulation of blood ‘vessels, 
626 
prediction of body density from skin- 
fold and girth measurements, 92 
production of chronic complete heart 
block, 631 
recording baby rat systolic blood pres- 
sures, 772 
repeated lung washing, 63 
study of alternation in cardiac action 
potentials, 191 
telemetry of sleep electroencephalogram, 
461 
time to achieve steady-state luminal glu- 
cose concentration during intestinal 
lavage, 95 
Telemetry 
sleep electroencephalogram, 461 
wire or radio frequency, 103 
Temperature 
exercise during immersion, 28 
muscle, during submaximal exercise, 679 
muscle, triceps surae reflex, 16 
rectal, rhythm during 6-month experi- 
ment, 170 
Tension: see Carbon dioxide tension and 
Oxygen tension 
Tetralogy of Fallot, respiratory insensitivity 
to hypoxia persisting after correction 
of, 221 
Thermal regulation 
eccrine sweating and local heat, 255 
exercise during water immersion, 28 
Thomas cannula, bile and pancreatic juice 
collection, 638 
Thunberg barospirator, determination of 
airway resistance, 328 
Trachea, role of connective tissues, 645 
Training 
cardiorespiratory 
women, 720 


in college 


changes 
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diving reflex after, 70 
maximal cardiac output, 600 


purification of pul- 
monary surfactant, 654 

Urokinase, C’l activation in hereditary 
angioneurotic edema plasma, 416 


Vee neurogram, changes with deep 
breath in anesthesia, 238 

Vascular occlusion, chronic electromag- 
netic blood flow measurements, 790 

Vasoconstriction 


hypoxic pulmonary, role of perivascular 
tissue, 560 
simulated diving, 542 
Vena cava, effects of anesthesia and arti- 
ficial ventilation on caval flow and 
cardiac output, 479 
Ventilation 
airway obstruction, 249 
artificial, 80 
artificial, caval flow and cardiac output, 
479 
bronchial asthma, 365 
distribution, 1 
exercise, 21, 249, 283, 390 
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maximal oxygen uptake in Easter Island 
population, 124 
pulmonary disease, 21 
respiratory response measurement, 439 
transients, 390 
Ventricular performance, continuous ana- 
log computer analysis, 775 


antidiuretic hormone 
levels, 134 

Wollenberger tongs, in situ freezing of rat 
heart, 769 

Work: see Exercise 
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Page 751: R. M. Gesinski, J. H. Morrison, and J. R. Toepfer. 
‘Measurement of oxygen consumption of rat bone marrow 
cells by a polarographic method.” An incorrect value for the 
Bunsen coefficient was used in calculating oxygen consump- 
tion. All values given for microliters of oxygen consumed—in 
the text, figures, and all tables—should be corrected by di- 
viding by a factor of 4.77. This correction does not alter the 
interpretations made in the paper but only the magnitude of 
the consumption reported. 
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